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Abstract

Background: Although headache is a common complaint in younger individuals, it is one of the most common
complaints among persons over the age of 50 and is a significant cause of morbidity. As there are differences in the
causes and types of headache, the diagnosis and management of headache in older adults differ from that in younger
individuals.

Methods: In this cross-sectional study, 570 patients > 50 years were recruited at a university affiliated tertiary head-
ache center between 2016 and 2019. Demographic data, headache characteristics, and comorbid medical conditions
were recorded. The presence of depression was explored using the Beck Depression Inventory. The patients were
evaluated using the STOP-BANG scale to determine the risk of obstructive sleep apnea.

Results: The mean age of the patients was 57.7 years. Seventy-three percent of the patients had primary headache
disorders, with the most prevalent types being migraine, followed by tension-type headache. Secondary headaches
were primarily the result of overuse of medication, cervical spine disease, and hypertension. Patients with medication-
overuse headache were significantly more likely to suffer from hypothyroidism and gastrointestinal problems such as
bleeding/ulcers. Irritable bowel syndrome was also more common in patients with medication-overuse headaches
and migraines. The risk for obstructive sleep apnea was intermediate in 45.2% of the patients with hypertension-
induced headache, but was lower in the majority of others. There was a high tendency for moderate-to-severe
depression in the participants; however, the Beck Depression Inventory scores were significantly higher in medica-
tion-overuse headache patients.

Conclusion: Proper treatment of headache in middle-aged and older adults requires the recognition of secondary
causes, comorbid diseases, and drug induced or medication overuse headaches. Special attention should be paid to
depression and obstructive sleep apnea in such patients suffering from headache disorders.
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Key Points

+ The most common type of primary headaches in
individuals over the age of 50 were episodic migraines
and TTH.

+ Depression scores were significantly higher in
patients with MOH.

+ A relationship was found between OSA and HTN-
induced headache.

Why does this paper matter?

As the information regarding headache disorders in
people over the age of 50 is scarce, this research might
improve understanding about headache characteristics
and comorbidities in this age group.

Background

Headache is the tenth most common symptom in older
women and the fourteenth most common one in older
men [1]. The overall prevalence of headache decreases to
12- 50% with age; however, careful consideration of sec-
ondary causes of headaches, comorbidities, altered drug
pharmacokinetics and polypharmacy is required in this
age group [2-4].

In older adults, the majority of the headaches are pri-
mary headache disorders (66%); however, there is a
higher risk of secondary causes (up to 15%) compared to
younger adults [2, 3, 5]. Tension-type headache (TTH) is
the most common type in older adults, with an annual
prevalence of 16% to 44% in patients over the age of
50 years [6—8]. The clinical symptoms of TTH do not
change with age, but the percentage of secondary head-
aches misdiagnosed as TTH can increase in older adults
[5-11]. Migraine is the second most common primary
headache disorder in this population, with a prevalence
of 5% to 10% [7, 11, 12]. A new-onset migraine headache
is unusual after the age of 60 years and should motivate
prompt evaluation for a secondary cause [3, 5-8, 12]. Epi-
sodic migraines can transform into chronic migraines in
older patients, especially in the presence of other comor-
bidities [5, 9, 12].

The most common secondary causes of headache in
this age group are medication-overuse and trauma to the
head and/or neck. Approximately 15% of all headaches in
patients over 65 are associated with medication use [13].
Headache is a common side-effect of many medications
and use of analgesics more than 10-15 days/month for

more than three months could cause medication-overuse
headache (MOH) [5]. Cervicogenic headache is another
secondary headache that is believed to be more preva-
lent in older adults because of their higher prevalence of
degenerative cervical disk disease [2]. The incidence of
sleep apnea is considered to peak in middle-aged adults;
however, its prevalence continues to increase with age
and it is an important cause of headaches that could be
overlooked [3].

Patients over the age of 50 who complain of headache
more often have comorbidities [14, 15]. These comor-
bid health problems can complicate the diagnosis of a
headache, limit treatment options, and increase the risk
of progression to chronic headaches. Many comorbidi-
ties have been reported in association with migraine,
including cardiovascular disorders, psychiatric disorders,
neurological diseases, sleep disorders, and inflammatory
and chronic pain conditions [16]. Headache patients are
at risk of depression and a depressed patient will suf-
fer from more frequent headache episodes. Anxiety and
depression are comorbid with migraine, MOH, and TTH;
this should be considered when selecting the appropriate
treatment options for both conditions [12].

Information about headache disorders in middle-aged
and older people is scarce; most of the available studies
have been carried out in younger patients. This cross-sec-
tional study was conducted to evaluate the characteristics
and comorbidities of headache in patients of > 50 years of
age at a tertiary headache center from 2016 to 2019. Spe-
cial attention was paid to comorbid psychiatric disorders,
including depression, and sleep apnea through the use of
relevant questionnaires.

Methods
Study population
In this cross-sectional study, 3265 patients presented to
a headache referral clinic between April 2016 and March
2019 complaining of headache. Of these, 610 patients
were aged 50 years and older. All headache sufferers in
this age group were included in the current study, except
for patients with impaired cognitive function, language
problems, or any other serious medical or psychiatric
condition as based on the physician’s evaluation. The final
total of 570 patients who were consecutively recruited
were able to provide a reliable history that was often con-
firmed by a relative.

All of the participants reported at least two headache
episodes in the last three months that were not related to
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an acute oral, dental, or paranasal sinus infection or eye
problems. The patients underwent clinical evaluation by
expert neurologists/headache specialists and the types
of headache were diagnosed according to the criteria of
the International Classification of Headache Disorders-3
(ICHD3) [17]. The participants who reported more than
one form of headache received a diagnosis for each par-
ticular condition. If a secondary headache was suspected,
brain and cervical imaging, including the vasculature and
the blood and/or cerebrospinal fluid (obtained via lumbar
puncture) were examined based on the headache special-
ist’s reccommendation.

Data collection

Demographic, anthropometric, and headache-related data
The patient demographic data (age, sex, occupation,
education level, marital status), anthropometric data
(weight, height, body mass index (BMI)) and smoking
and opium use were recorded. Information was collected
about headache-related features such as headache loca-
tion, duration (< 3 min, 3—15 min, 15-180 min, >4 h), fre-
quency (1, 2—-4, or >5 days/week), associated symptoms,
and other headache characteristics and comorbidities as
well as medication history for headache treatment.

Medical history

To obtain the required data for the medical history, drug
history, and presence of comorbidities, the patients were
asked to complete a questionnaire. If more information
was required, their medical records were reviewed. Oth-
erwise, the common signs and symptoms of the disorders
were self-reported by the participants. The comorbidities
and concurrent diseases included were cardiovascular
disorders, hypertension (HTN), as well as thyroid, kid-
ney, gastrointestinal, cervical spinal and temporoman-
dibular disorders. The drug history included tricyclic
antidepressants (TCAs), selective serotonin reuptake
inhibitors (SSRIs), analgesics, opioids, anxiolytics, antie-
pileptic drugs (AEDs), corticosteroids, calcium channel
blockers (CCBs), beta blockers, angiotensin-converting-
enzyme inhibitors (ACEIs), diuretics, statins and other
types of cardiovascular medications, anti-diabetic drugs,
and antihistamines.

Beck Depression Inventory

The depression status was explored using the validated
translation of the Beck Depression Inventory (BDI), a
multiple-choice self-reporting 21-item questionnaire [18,
19]. Each of the BDI-scale items has a four-point answer
(from O to 3) indicating depression intensity that pro-
vides a total score of 0 to 63 as the sum of all answers.
The patients were categorized into six groups according
to the defined level of depression as normal or minimal
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depression (a score of 1-10), mild mood disturbance (a
score of 11-16), borderline clinical depression (a score of
17-20), moderate depression (a score of 21-30), severe
depression (a score of 31-40), and extreme depression (a
score of >40) [18, 19].

STOP-BANG sleep apnea questionnaire

All patients were evaluated using the snoring, tiredness,
observed apnea, [high] blood pressure, BMI, age, neck
circumference, and [male] gender (STOP-BANG) scale to
determine the risk of obstructive sleep apnea (OSA). This
scale contains eight yes/no questions. A “yes” response
has a score of 1 and a “no” response has a score of zero.
The total score ranges from 0 to 8 and is used to classify
patients as low risk (total score of 0-2), intermediate-risk
(total score of 3—4), or high risk (total score of 5-8).

Statistical methods

All statistical analyses were conducted in SPSS 24.0
(IBM; USA). Descriptive data such as frequency, percent-
age, mean, and standard deviation (SD), were arranged
into tables and graphs when appropriate. The Pearson’s
chi-square test, one-way analysis of variance (ANOVA),
and the Bonferroni post-test were applied to examine
statistically significant between-group differences in cat-
egorical data and continuous variables, respectively. A
p-value <0.05 was considered as statistically significant.

Results

A total of 570 patients, including 511 women (89.6%)
and 59 men (10.4%) aged 50 + years were included in the
study. The mean age of the patients was 57.7 years. Of
these, 398 patients were between 50-60 years and 172
subjects were above the age of 60 years.

Seventy-three percent of the patients had primary
headache disorders. The majority of patients suffered
from episodic and chronic migraine (45.2%), followed by
TTH (21%) as the most prevalent types of primary head-
aches. Secondary headaches were found in about 27% of
patients. The most prevalent secondary headaches were
MOH, cervicogenic, and HTN-induced. The diagnoses by
the headache specialist of 570 subjects showed that 198
(34.7%) had episodic migraine, 120 (21.1%) had TTH, 63
(11.1%) had MOH, 61 (10.7%) had chronic migraine, 47
(8.2%) had cervicogenic headache, 42 (7.3%) had HTN-
induced headache, 24 (4.2%) had cluster headache, and 15
(2.6%) had hemicrania continua. HTN-induced headache
was diagnosed if the headache occurred in close tempo-
ral relation to hypertension and completely resolved after
appropriate treatment of the HTN. Four patients suffered
from trigeminal neuralgia and one patient was diagnosed
with pituitary macroadenoma. These patients were not
included in the final analysis.
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The demographic data of the study population was
compared according to headache type. It was observed
that patients in the episodic migraine group were signifi-
cantly younger than the other patients. In contrast, sub-
jects suffering from HTN-induced headache, hemicrania
continua, and cluster headaches were slightly older than
the other patients (p <0.001).

The patients who were diagnosed with TTH, cervi-
cogenic headache, and HTN-induced headache were
more likely to have a higher BMI. In comparison, those
with episodic migraine had a significantly lower BMI
compared to TTH sufferers (p =0.019). The proportion
of males was significantly higher in patients diagnosed
with cluster or hemicrania continua (z=13; 33.3%), fol-
lowed by TTH (n=18; 15%) and MOH (n=9; 14.3%)
(p<0.001). Between-group comparison showed no sig-
nificant differences in marital status, smoking, and opium
use between patients diagnosed with the various types of
primary or secondary headache.

Most patients stated that their headaches had begun
before the age of 50 (n=417; 73%); however, 47.6% of
the patients who had HTN-induced headache, 41% of
patients with hemicrania continua or cluster headache,
and 40.8% of those with TTH experienced their first epi-
sode after 50 years of age. Most patients with episodic
migraine, TTH, HTN-induced, and cervicogenic head-
ache experienced headaches on fewer than four days
per week, while those with chronic migraine and MOH
experienced headaches on five or more days per week
(Table 1).

Few specific disease states were found to be associated
with these headaches. As expected, HTN was signifi-
cantly more prevalent in patients with an HTN-induced
headache. MOH patients were significantly more likely
to suffer from hypothyroidism, gastrointestinal bleed-
ing, and/or peptic/duodenal ulcer (p <0.05). About 30.2%
of those diagnosed with MOH and 25.8% of those diag-
nosed with migraine had IBS. Other disorders were not
significantly different between study groups (Table 2).

Figure 1 shows the distribution of patients according
to the total OSA-score categories based on the STOP-
BANG questionnaire. It was found that the risk of OSA
was intermediate in about 45.2% [19] of patients who
were diagnosed with HTN-induced headache, whereas
the risk was lower in the majority of other patients.

The mean (SD) score of the BDI was 28.29 (10.55) for
patients with episodic migraine, 28.95 (10.87) for TTH,
25.37 (11.70) for chronic migraine, 28.81 (9.78) for hemi-
cranias continua or cluster headache, 28.88 (11.37) for
HTN-induced headache, 25.49 (12.90) for cervicogenic
headache, and 33.39 (11.11) for MOH. One-way ANOVA
showed significant between-group differences in the
mean BDI scores. MOH patients had significantly higher
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BDI scores than those with episodic migraine, chronic
migraine, and cervicogenic headache (p =0.003). The chi-
square test showed that the majority of MOH patients
(>90%) had moderate, severe, or extreme depression.
Overall, there was a high tendency for moderate to severe
depression in patients aged 50 years and over who were
diagnosed with headache in the current study (Table 3).

Subgroup analysis

The majority of headaches in patients between
50-60 years were primary headache disorders, with epi-
sodic migraine (#=169, 42.5%), being the most com-
mon diagnosis. Besides, among those over 60 years of
age tension type headache (n=47, 27.3%) was diagnosed
as the most prevalent headache type (Supplementary
materials, Table 1). A subgroup analysis was conducted
in order to explore the differences in demographic char-
acteristics, comorbidities distribution, depression status
based on BDI score and sleep apnea total score based on
STOP-BANG among the patients between 50-60 years
(n=398) and those older than 60 years (n=172) which is
presented as Supplementary materials, Tables 2 (A, B) to
6 (A, B). Concerning the comparison of depression and
sleep apnea according to headache types among these
age group, no differences were detected in BDI scores in
neither among 50-60 years group and nor among those
who were older than 60 years (Supplementary material
Table 5, A and B). Moreover, the majority of included
headache patients in both groups showed a low risk
of OSA, except for the subjects who aged older than
60 years and had HTN-induced headache. These subjects
demonstrated a higher prevalence of intermediate risk of
OSA than other headache patients (P-value <0.001) (Sup-
plementary material Table 6, A and B),

Discussion

Headache disorders are among the most prevalent of
disabling conditions worldwide. In Iran, headache is a
common disorder with significant morbidity. A cross-
sectional study of 23,457 individuals in Tehran found a
prevalence of 6.9% for chronic headache [20]. In a sys-
tematic review study, the overall prevalence of migraine
in an Iranian population was 14%, which was similar to
or even higher than many other parts of the world [21].
The prevalence of headache in older adults ranges from 5
to 50% globally [1].

The present study described headache characteris-
tics, subtypes, and comorbidities among patients aged
50 years and above who presented to referral headache
clinics. Women constituted 89.6% of the cases. This
higher prevalence of headache disorders in women has
been demonstrated in previous studies at 72% to 78% [13,
14].



Page 5 of 10

(2022) 22:313

Togha et al. BMC Geriatrics

seduaIayIp dnoib-usamiaq Juedyiubis a1edipul soquiks Buiydienw .,

WAONY Aem-3u0 10 1581 31enbs-1yd Woij PIALISP SHNS3Y ,

91eudoidde se abejuadiad pue Jaquuinu 10 UONRIASP PJIEPUR]S PUR UBSW Se paluasaid ale eleq

¥0C0 %8V € %EY ¢ %00 0  %Ee WLl € %Y S %0l 14 asn wnido
lev'0  %/CL 8 %58 ¥ %56 ¥ %SLL L %6LL L %8Sl 6L %9L Sl Bunjows

%00 0 %tV ¢ %00 0 %6V € %l'S ¢ %0S 9  %0€ 9 By10

%9'L L %S'8 v %l/ € %8 S %00 0 %6 I %l9 cl pa310A1Q

%896 19 %/'8/ LE %66 6€  %CS8 S %ECO 9 %/'l8 86 %V'88 SLL pattey
LECO %91 I %58 v %00 0 %91l I %9¢ L %Yy S %S¢ S 8|buis snjejs [eyepy

%6'CY LT %19 6 %N8EC oL 9%LYS €€ %80E L %80F 6 %S0S 00l ®jimasnoy /pakojdwa-un

%0'LC Ll %61l L %98C L %6l L %C8e Ll %0S¢C 0€  %c0C ov painal

%€9 7 %90l S %8¢eC 0L %S'LL L %N6LL L %LIC 9C  %9L Sl pafojdwa-j|as
2000 %8'E€C Sl %8l 9 %8'EC Ol %81l 6 %l'EC 6 %Sl Sl %Lle (9% safojdw3 qor

%6'G1 oL %lc A € %8 S %L € %S/ 6 %l€El 9 sieaf 9| <

%9'8¢ 8l %90l S %9l L %8Vl 6 %E0l o %eEl 9l %/LeC Ly siedf 911

%¢9 v %l6l 6 %06l 8 %86 9 %¢E0l v %S/ 6 %96 6l s1eak y1-z1

%E€E le %vec Ll %C9c Ll %eLe €l %9SC 0L %cCe6c GE  %E8C 9s siedf z1-01
L00'0 %6G1L Ol %/vr lC %0'LE €l %6SY 8¢ %9 8l %Sy LS %E'Sce 0S sieaf 01 > uonednp3
L00°0> eVl 6 %¥9 € %6'LL S %61 € %Eee €l %061 8L %0t 8 XS Sley
6L0°0 95t  €0/C L2'e l9/c  6CY  86/LC  [ST LL9C 18'€ Yot 6Ly «1S/LC 86¢E % ¥6'SC zw/6y ‘xapui ssew Apog
L00°0> 9€'G 368SS  /LVOL $8€6S L6/ APE09 918 8885 /8Tl 3I#0609 L€'8  «x 8065 LTS FA#x€G9SS 1eak ‘aby

(6e=u)
(€9=u) sydepesy
aydepeay (Ly=u) (zr=u) (Lo=u) 1915NnP> 10 (ozL=u)
asniano ayoepeay ayoepeay aujeibiw enunuod ayoepeay (861 =U)

4 onjen-d uonedipaly  d1udb0odIAIR)  pIdNPUI-NIH J1uoayYd sejuenjwdy  adAyuoisual  duesbiw diposidy d|qenen

2dAy aydepeay 01 buipiodde uonendod Apnis ayi Jo soispIdRIRYD DIydeIbowap JO MIIAIDAQ L djqeL



Page 6 of 10

(2022) 22:313

Togha et al. BMC Geriatrics

1591 9Jenbs-1y> Wouj PaALIP SHNSY ,

abejuadiad pue ssquinu se pajussald ase eyeq

9900 %061 Cl %81 9 %0le €L w6l Tl %8°0¢ L %SLL Ll %Ll vE wsixnig / yiaai payous|d
%18E ¢ %0€ 9L %S0y /L %8CE  0OC %C'8¢C Ll %egee  OF  %E8C 9§ siapaosip dAnessusbag
€010 %SLL Ll %¢EY 4 %L, € %Sl L %9C L %S, 6 %LSL g SiapJosip dsip aseasip auids |edIAI)
8800 %C0e 6l %01 8 %9l L %P9l 0l %8¢l S %EEC 8¢ %88C /S  (S4I) dwoipuAs |amoq 3|qeru|
s49d|n [eusponp/>ndad
1o/pue buipas|q
200 %¥'sc 9l %¢EY ¢ %6'LL S %8l 6 %L'S ¢ Wyl Ll %9l €L Jeunsajutosseb jo A103siH
L0 %EPL 6 %0°€L 9 %Y ¢ %86 9 %9SC 0L %Ll vl %Ll vE eayuielp  SISPIOSIP [RUIISAIUIOIISED
% vl %58 v %6l S %86 9 %¢0lL vooo%eel 9l %loL  0C sauo3s Adupry
7800 %00 0 %00 0 %L, € %91 L %00 0 %80 L %G1 € ainjle} jeusy siapJosip jeusy
%C'E 4 %L L %t'C L %00 0 %00 0 %80 L %0'C ¥ sa|npou proiAyL
%8t € %58 v %9l L %YYE 1T %8¢l S %yl /L %C6l 8E wsipiosfyriadAy
Loo %¥vy 8¢ %¢'LC oL %06l 8  %9YC Sl %6/ 1 L %EBC  ¥E  %ESC  0S wsiptosfyrodAH s13paosip proihyL
L00°0> %L1E  0C %€ LC 0L %8¢l le %8ce 0C %6'SE vl %00€ 9¢  %L0C LY uoisuayadAy
9910 %SLL Ll %L1 €L %C9C Ll %Ele €l %L'€C 6  %80C SC  %lel 9 Si9pJosip ie[ndseAolpie)
(6€=u)
(e9=u) aydepeay
syoepesy (Ly=u) (zr=u) (L9=u) 131snP> 10 (ozL=u) (861L=u)
asnJIano aydepeay aydepeay auleibiw enunuod ayoepeay suresbiw
4 NjeA-d uonesipsy 31usb0d1AI9) padnpul-N1H J1uoayd sejuenjwaH 9dA) uoisus) J1posidy s|qeliep

9dA1 aydepeay 01 buipiodde uoieindod ApNis 9yl JO SSNIPIGUIOWOD) T djgeL



Togha et al. BMC Geriatrics (2022) 22:313 Page 7 of 10
episodic migraine
200 tension
hemicrania, cluster
headache
chronic migraine
HTN induced
cervicogenic
= MOH
150
IS
3
o
© o0
50—
o-
Low risk of OSA Intermediate risk of
OSA
Categories of sleep apnea according to
headache types.
Fig. 1 Distribution of patients according to categories of sleep apnea total score based on STOP-BANG questionnaire
Table 3 Categories of depression based on Beck Depression Inventory (BDI) score according to headache type
Episodic Tension Hemicranias  chronic HTN- Cervicogenic Medication  P-value *
migraine  type continua migraine  induced headache overuse
(n=198) headache orcluster (n=61) headache (n=47) headache
(n=120) headache (n=42) (n=63)
(n=39)
Normal 7 36% 5 46% 1 2.7% 5 83% 2 48% 7 15.6% 2 3.3% 0.009
Mild mood disturbance 14 7.2% 7 6.5% 3 8.1% 6 100% 3 7.1% 3 6.7% 0 0.0%
Borderline clinical depression 19 97% 11 102% 2 54% 11 183% 3 71% O 0.0% 3.3%
Moderate depression 78 400% 37 343% 13  351% 18 300% 17 405% 13  289% 19 31.1%
Severe depression 59 303% 34 315% 14 378% 13 21.7% 11 262% 20 44.4% 23 37.7%
Extreme depression 18 92% 14 13.0% 4 10.8% 7 17% 6 143% 2 4.4% 15 24.6%

# Chi-square test

Primary headaches were diagnosed in 73% of patients,
which is consistent with the results of previous studies
of 66% to 84% [3, 5, 13, 14]. The most frequent diagno-
sis in our population was episodic migraine followed by
TTH. In subgroup analysis, the most common diagnosis
in patients younger than age 60 was episodic migraine,
while TTH was the most common diagnosis in patients
over age 60, followed by migraine. These results are simi-
lar to a study in Malaysia that divided patients into older
(55 years and above) and younger (less than 55 years of
age) subjects. In their study, TTH was the most common
subtype among the older age group and migraine without
aura was more common in young adults [22].

Other studies have reported similar results for migraine
and TTH in patients over 65 years [14]; however, TTH
was the most common diagnosis (28% to 45%) in most
previous studies [2, 11, 13]. Although TTH is more com-
mon in the older adult population, its prevalence might
be lower in patients presenting to headache clinics
because it is less severe and disabling. The higher prev-
alence of episodic migraine in the current study could
relate to the referral nature of the study setting (a head-
ache center) and the study population as being 50 + years
of age. This is likely to include the peri-menopausal years
in some participants, which has been associated with
migraine exacerbation. Sixty-one patients in our series
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(10.6%) met the diagnostic criteria for chronic migraine,
while other studies have reported chronic migraine in
15% to 26% of older patients [13, 14].

Most of the primary headache disorders appear before
the age of 50 and a few of them occur almost exclusively
in people over the age of 50. It has been reported that pri-
mary headaches initiate over the age of 65 years in 4.8%
of cases[23]. In the present study, headaches started after
50 years of age in 27% of participants, including 47% of
those with HTN-induced headache, 41% of those with
cluster or hemicrania continua, and 40.8% of those with
TTH.

Several studies have found a higher percentage of sec-
ondary headaches in older individuals (10% to 30%)
[3, 13, 14, 24]. About 27% of the patients in the present
study were diagnosed with secondary headaches. The
most common types were MOH, cervicogenic headache,
and HTN-induced headache. Lisotto et al. [14] reported
that, in their study, the most frequent secondary head-
aches were cervical spine disorders (26.2%), trigeminal
neuralgia (26.2%), and cervicogenic headache (23.7%).
Ruiz et al. [13] reported secondary headaches in 16%
of their patients aged over 65 and were most frequently
attributed to substance use, followed by cranial trauma.
The overuse of analgesics is a common practice among
the older people (30% to 45%) because of the increased
prevalence of chronic pain conditions [25]. Medication-
overuse headache was diagnosed in 11% of our patients,
and nearly all of them had concurrent chronic migraine
which led to the medication overuse. In another study of
patients aged over 65, 37.8% of those reporting chronic
daily headache had medication overuse, with a higher
proportion suffering from chronic migraine rather than
chronic TTH [6].

The overall prevalence of cervicogenic headache is esti-
mated to be 1% to 4% [26]; however, the true incidence
is unknown in patients over 65 years because it is often
mistaken for TTH [24]. Forty-seven patients (8.2%) in
our study met the diagnostic criteria for cervicogenic
headache. However, cervical spine disorders, including
discopathy or degenerative changes, were found in 44%
of these patients, which might have affected their head-
aches. In a study by Lisotto et al. [14], 23.7% of secondary
headaches were attributed to cervicogenic headache.

Middle-aged and older individuals more often have
comorbid disorders [14, 15]. We found a number of spe-
cific disease states that were associated with headache.
The results showed a significantly higher prevalence of
hypothyroidism in patients with MOH. In a large popula-
tion-based study evaluating comorbidity of migraine with
somatic disease, both hyperthyroidism and hypothyroid-
ism were comorbid with migraine [27]. Another study
in Egypt also showed a significantly higher proportion
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of subclinical and overt hypothyroidism in patients with
migraine and TTH compared to the control groups [28].

MOH patients had higher rates of gastrointestinal
bleeding and/or peptic/duodenal ulcers (25.4%), which
could be explained by the overuse of analgesic medica-
tion. About 30.2% of those diagnosed with MOH and
25.8% with migraine also had IBS. This association
between migraine and functional gastrointestinal disor-
ders such as IBS in the present study is consistent with
the results of many other studies [29]. In a prospective
cohort of migraine patients in Korea, 40.4% fulfilled the
diagnostic criteria for IBS [30].

Most studies have found a positive association between
migraine and arterial HTN [31]. Approximately 30% of
the patients in the present study had HTN. As expected,
HTN was significantly more prevalent in patients with
HTN-induced headache in the current study.

Psychological factors, including depression and anxi-
ety, have long been suspected to be linked to headache
[32-34]. In the present study, most subjects (80%) were
found to have moderate or severe depression. A cohort
study of older adults in Iran also found an independent
association between headache and psychological fac-
tors, particularly in women [35]. In their study, headache
was reported in 42% and depression in 42.4% of subjects.
The high rates of depression in the present study could
be explained to some extent by the referral nature of the
study setting, the significant number of patients with
chronic migraine and MOH, and the delay in diagnosis of
some headache subtypes, especially cervicogenic head-
ache, which could have led to disability and depression.

Depression and anxiety disorders have been associ-
ated with both migraine and non-migraine headaches,
especially TTH, in several studies [33, 36]. The results
of the present study showed that MOH patients had sig-
nificantly higher BDI scores compared to patients with
episodic migraine, chronic migraine, and cervicogenic
headache. Similarly, the findings of the Eurolight project
[33] indicated stronger relationships between anxiety in
particular, as well as depression, and MOH.

Current data support the comorbidity of obesity with
headache in general and migraine specifically [37]. The
present study found higher BMI scores in patients who
were diagnosed with TTH, cervicogenic headache, and
HTN-induced headache. On the other hand, those with
episodic migraine had a significantly lower BMI com-
pared to TTH sufferers. A study in China reported that
chronic migraine patients were more likely to have a
higher BMI than episodic migraine patients, while epi-
sodic TTH patients were more likely to be overweight/
obese compared to chronic TTH patients [38].

Another influencing factor on development or aggra-
vation of headaches is sleep apnea, although it is not
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studied quietly and most data relates to cluster head-
ache. The result of studies on the role of sleep apnea on
migraine headache are not conclusive. The present study
was in line with other studies indicating no clear relation-
ship between migraine and risk of OSA. However, sub-
jects who aged older than 60 years and had HTN-induced
headache were at intermediate risk for obstructive sleep
apnea according to the STOP-BANG questionnaire,
whereas the risk of obstructive sleep apnea was lower in
the majority of other patients. A large body of evidence
supports this bidirectional relationship between OSA
and chronic HTN. The prevalence of HTN is 50% to
60% in patients with OSA, and 30% to 40% of hyperten-
sive patients also have OSA [39]. Hence, OSA and HTN
require prompt diagnosis and treatment to reduce the
risk of morbidity.

The present study had some limitations because it was
cross-sectional with no long-term follow-up and some
secondary headaches in older people may initially be
misdiagnosed as TTH. As our study cases were from the
tertiary headache clinics, they may not be representative
of the general population. However, the advantages of
this study include: (1) evaluation of a significant number
of patients; (2) investigation of the different comorbidi-
ties affecting headaches, especially OSA and depression,
using questionnaires and face-to-face interviews and;
(3) diagnosis of headache types by an expert neurologist
according to the ICHD3 criteria.

Conclusion

As headaches are more common in a young popula-
tion, most studies have focused on this age group, but
headaches in a large number of middle-aged and older
individuals could indicate significant morbidity. In the
present study, primary headaches were found in 73% of
patients, with the most common types being episodic
migraine and TTH. Secondary headaches were found
in 27% of patients, with the most common causes being
medication overuse, cervical spine disease, and HTN.
Regarding comorbidities, functional gastrointestinal
disorders were more common in patients with episodic
migraine and MOH.

The majority of our patients were rated with moder-
ate or severe depression and the depression scores were
significantly higher in patients with MOH. Depression
should be specifically considered in the treatment of
patients, because concomitant treatment of depression
is likely to improve headache control and quality of life.
There was no clear relationship between migraine and
OSA; however, subjects who aged older than 60 years
and had HTN-induced headache were at intermediate
risk for obstructive sleep apnea, which supports a bidi-
rectional relationship between OSA and chronic HTN.
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Consequently, for proper treatment of headache in
older adults, it is necessary to rule out secondary causes
and focus on the presence of concomitant diseases and
medications.
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